Evaluation of the activity of HIV-1 integrase over-expressed in eukaryotic cells.
Since the integration of viral DNA in the host genome is an essential step in the replication cycle of HIV-1, an active search for inhibitors of the integration step is ongoing. Our laboratory has been working on the development of a cellular integration system. Such a system would be helpful in the study of the HIV-1 integration process and, eventually, could be used in the search for new inhibitors that selectively interfere with HIV integration. We have previously selected stable cell lines (293T-INS) that constitutively express high levels of HIV-1 integrase (IN) from a synthetic gene [FASEB J. 14 (2000) 1389]. We have now constructed linear DNA substrates containing the terminal HIV LTR sequences (so called 'mini-HIV') and EGFP as reporter gene to evaluate whether IN can improve the integration of transfected linear DNA. After electroporation of this mini-HIV we observed a 2- to 3-fold increase in EGFP expression in IN expressing cell lines relative to control cells. The increase in EGFP expression was still evident after passaging of the cells. The effect was observed with linear DNA but not with circular DNA, thus excluding an effect on DNA uptake. The increase was the highest in the 293T-INS(D64V) cell line due to an increase in the amount of total mini-HIV DNA and 2-LTR circles as quantified by Q-PCR. Our data suggest that IN over-expressed in our cell lines interacts with the incoming DNA, protects it from nuclease degradation but does not catalyze the integration as such.